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ABSTRACT: 

PROBLEM TO BE SOLVED: To surely prevent the meandering movement of an 
endless belt in a belt type electrophotographic recorder. 

SOLUTION: This endless belt for an electrophotographic recorder is the 
endless belt A provided with a rib (a) at least on one side end, laid on a 
group of rolls 1 and 2 and tensioned by the tension roll 2 out of the rolls, 
and the meandering of the belt A is prevented by movably fitting the rib (a) in 
a roll groove (d) or a guide. Then, it is made of a resin film incorporating a 
solid lubricant by 0.5 to 5 wt.%. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The endless belt for electrophotography recording apparatus characterized by consisting of a 
resin film which is the endless belt of the electrophotography recording apparatus of an endless belt 
which prepares a rib in a single-sided edge at least, passes this endless belt over a roll group, applies 
tension to the endless belt concerned with the tension roll under these rolls, and prevents the approach of 
this belt by loosely fitting to loosely fitting or the guide to the roll of the above-mentioned rib, and 
contained the solid lubricant 0.5 to 5% of the weight. 

[Claim 2] The endless belt for electrophotography recording apparatus according to claim 1 which is a 
kind of the fine particles of the carbon fluoride with which the solid lubricant combined the fluorine 
with a fluororesin, a fluorine elastomer, a fluororubber, a graphite, or graphite, silicone resin, silicone 
rubber, a silicone elastomer, a silica, an alumina, titanium oxide, and a magnesium oxide, or two sorts or 
more. 

[Claim 3] The endless belt for electrophotography recording apparatus according to claim 1 or 2 whose 
coefficient of friction of an inside is 0.2 or less. 

[Claim 4] claims 1-3 made half-conductivity by content of conductive fine particles - the endless belt 
for electrophotography recording apparatus of any or a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is useful as an endless belt [ in / about the endless belt for 
electrophotography recording apparatus / a toner image anchorage device, toner image imprint 
equipment, or middle imprint equipment ]. 
[0002] 

[Description of the Prior Art] An endless belt may be built into the electrophotography recording 
apparatus in a printer, a copying machine, a video printer, facsimile, etc. For example, the surfboard 
method showing the non-established toner image which the recording paper was made to support in (b) 
of drawing 4 as an anchorage device fixed to the recording paper by heating and pressurization is well- 
known. In (b) of drawing ^ , 1' is a drive roll and the endless belt with which T passed a tension roll and 
A' over these rolls. They are the heater in which 3' carried out inscribed arrangement at endless-belt A 1 , 
and the pressure roll (follower roll) which 4' was made to counter heater 3\ and carried out 
circumscription arrangement at endless-belt A'. 9' is the recording paper and 90' is a non-established 
toner image. In order to establish a toner image with this anchorage device, tension is applied to endless- 
belt A' by tension roll 2\ endless-belt A' is rotated by drive roll V, recording paper 9' is passed between 
pressure roll 4' and endless-belt A\ and toner image 90' is fixed to recording paper 9' by heating by 
heater 3', and the pressurization by pressure roll 4\ 

[0003] In this anchorage device, since it is supporting so that the both ends of tension roll 2' may be 
made movable in that roll axes and direction of a right angle, tension roll 2' may incline owing to an 
imbalanced tension condition, and endless-belt A* may come together and move. Then, fitting the rib a' 
loosely into slot d' which prepared rib a 1 in the width edge inside of endless-belt A 1 as shown in (**) of 
drawing 4 , and was prepared in roll 1' (2'), and preventing approach migration of endless-belt A 1 is 
proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] Approach migration of the above-mentioned endless belt 
does not become a right angle with the perfect include angle between the shaft orientations of a drive 
roll, and the longitudinal direction of an endless belt for the imbalance of firm bridging by the tension 
roll. The force of moving an endless belt also to a cross direction in addition to the force of making an 
endless belt moving an endless belt to a longitudinal direction from a drive roll (- the following - 
approach - migration -- the force - ** - calling - things - it is --) - acting - a result -- it is - drawing 
4 - (b) ~ being shown - an anchorage device --****-- this - approach - migration ~ the force - F - 
a roll - a slot - d - ' - fitting in loosely -- having made - a rib - a - ' - catching - coming together - 
migration - it is going to prevent . 

[0005] By the way, there is awe to which the thinning of endless-belt A 1 is carry out by wear out for the 
sliding contact to the inside of endless-belt A' and heater 4', and as an endless-belt edge shows by. the 
dotted line of (b) of drawing 4 for the approach migration force act on the above-mentioned rib, 
breakdown bending deformation is carry out, and with the surfboard type anchorage device show in (b) 
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of drawing 4 , there is awe to which this is compress with a pressure roll and results in generating of a 
wrinkle or a crack under this thinning. Even if it can fully hold the thickness of an endless belt, as a 
result of the above-mentioned approach migration force's acting on a rib, there is also awe which a rib is 
fractured, comes together and cannot prevent migration certainly. 

[0006] The purpose of this invention is to offer the endless belt for electrophotography recording 
apparatus which can prevent certainly approach migration of the endless belt in a belt-type 
electrophotography recording apparatus. 
[0007] 

[Means for Solving the Problem] The endless belt for electrophotography recording apparatus 
concerning this invention Even if there are few endless belts, prepare a rib in a single-sided edge, and 
this endless belt is passed over a roll group. Tension is applied to the endless belt concerned with the 
tension roll under these rolls. It is the endless belt of the electrophotography recording apparatus which 
prevents the approach of this belt by loosely fitting to loosely fitting or the guide to the roll of the above- 
mentioned rib. It is the configuration characterized by consisting of a resin film which contained the 
solid lubricant 0.5 to 5% of the weight. Carbon fluoride which combined the fluorine with the solid 
lubricant at a fluororesin, a fluorine elastomer, a fluororubber, a graphite, or graphite A kind of the fine 
particles of silicone resin, silicone rubber, a silicone elastomer, a silica, an alumina, titanium oxide, and 
a magnesium oxide or two sorts or more can be used, and coefficient of friction of an inside is made or 
less into 0.2. 

[0008] In addition to the anchorage device of a toner image, can use the endless belt for 
electrophotography recording apparatus concerning this invention also for transition of a toner image, or 
the endless belt of middle transition equipment, it makes conductive fine particles contain in this case, 
and can be made into half-conductivity. 

[0009] Surface roughness (average of roughness height Rz of JIS B0601) of the inside-and-outside side 
of the endless belt for electrophotography recording apparatus concerning this invention is usually set to 
5 micrometers or less. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. Similarly as for (**) of drawing 1 , (Ha) of drawing 1 shows the **-** sectional 
view [ in / for the Ha-Ha sectional view / in / for a top view / in the side elevation of the anchorage 
device of a surfboard method using the endless belt which (**) of drawing 1 requires for this invention / 
(b) of drawing j, / in (d) of drawing 1 / (b) of drawing 1 ], respectively. In drawing 1 , the endless belt 
with which a drive roll and 2 were passed over the tension roll, and 1 passed A over these rolls, and 3 
are the heaters which carried out inscribed arrangement, and have made the endless belt A the tension 
condition with the tension roll 2 at the endless belt A. a is the rib attached in the width both ends of 
endless-belt inner skin with Binder b, establishes Slot d in the peripheral face of a drive roll 1 and a 
tension roll 2, and has fitted Rib a loosely into this slot d. 4 is the pressure roll (follower roll) which 
countered the heater 3 and carried out circumscription arrangement at the endless belt A. 
[001 1] The above-mentioned endless belt A consists of a heat-resistant synthetic-resin film, and contains 
the solid lubricant. Therefore, it excels in abrasion resistance, and coefficient of friction (based on JIS 
K71 18) is 0.2 or less, and is low friction remarkably. 

[0012] It is drawing 1 (Ha) or (d) shows the condition that the approach migration force F of an endless 
belt A supports with Rib a. This approach migration force is the result of the force which an endless belt 
is made to move also to a cross direction from a drive roll acting without the include angle between the 
shaft orientations of a drive roll and the longitudinal direction of an endless belt becoming a perfect right 
angle for the imbalance of firm bridging by the tension roll as it was mentioned already. If this approach 
migration force tends to become larger than the longitudinal direction migration frictional force between 
a drive roll and an endless belt, since longitudinal direction sliding will arise and transfer of the cross 
direction migration force to the endless belt of a drive roll will no longer be performed, the force beyond 
longitudinal direction migration frictional force does not act on a rib. 

[0013] Since coefficient of friction of an inside is made **** by addition of a solid lubricant in the 
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endless belt concerning this invention in 0.2 or less low friction surface, the above-mentioned 
longitudinal direction migration frictional force can be made small enough, anchoring can also hold the 
root of a rib for a rib to stability with a binder, and approach migration of an endless belt can be 
prevented certainly. Moreover, abrasion resistance of an endless belt can be made very high for addition 
of a solid lubricant, and in spite of sliding contact at a heater, when wear of an endless-belt inside is 
prevented, the thickness of an endless belt can be maintained in the original state, the breakdown 
bending deformation of the endless-belt edge by the longitudinal direction force of act on the above- 
mentioned rib can be prevented and this breakdown bending deformation arises, generating of the 
wrinkle and crack which that breakdown section is compressed with a pressure roll, and are produced 
can be eliminated. 

[0014] It becomes easy to be generated, so that a modulus of elasticity becomes small, and so that belt 
thickness becomes thin, but since the longitudinal direction force of acting on a rib can be made small 
enough as described above, the endless belt concerning this invention is enough as the breakdown 
bending deformation of the endless-belt edge by the longitudinal direction force of acting on the above- 
mentioned rib, if the product of a modulus of elasticity and thickness is carried out in about 15kg/mm. 
[0015] the above-mentioned example an endless-belt inside — although the rib was prepared in the 
single-sided edge at least and this rib is fitted loosely into the slot on the roll, as shown in drawing 2 , 
this rib a can also be fitted loosely into the slot d of the guide 5 which formed Rib a in the single-sided 
edge at least, and was faced and arranged in each roll (a drive roll 1 and tension roll 2) of the external 
surface of an endless belt A. 

[0016] The endless belt concerning this invention can be used also as an endless belt of belt type 
electrophotography recording apparatus other than the above-mentioned anchorage device. Drawing 3 
shows an example of middle imprint type electrophotography equipment, and the endless belt 
concerning this invention is used for the middle imprint endless belt, the photo conductor in which 6 
forms an electrostatic latent image by exposure in drawing 3 - having - an electrostatic latent image ~ 
normal - it is the photoconductor drum made to develop by making a reversed-polarity toner adhere in a 
suction force by the period of the imitative law after the Buddha's decease (or reversal development) (or 
a like-pole nature electrification toner is adhered to a non-live part in repulsive force — making). A is an 
endless belt concerning this invention passed over between the drive roll 1 and the follower roll 2, and is 
made into the low resistor by combination of conductive particles, such as carbon, in a contact part with 
a photoconductor drum 6, the suction imprint of the electrification toner image is carried out with the 
electrostatic-induction charge in the endless belt A concerned, and the charge which became free by the 
imprint is missed by the ground in the touch-down roll 7. 8 is a transfer roller for making the printing 
sheet 9 imprint a middle imprint toner image. 

[0017] Moreover, the endless belt concerning this invention can be used also as an endless belt of 
imprint equipment, for example, it omits a roll 8 in drawing 3 , passes the detail paper between a 
photoconductor drum 6 and an endless belt A, carries out the suction imprint of the electrification toner 
image on a photoconductor drum on the detail paper 91 with the electrostatic-induction charge in an 
endless belt A, takes this out from an endless belt A, and can use it also as an endless belt A in the case 
of subsequently being established with an anchorage device. 

[0018] Conductive fine particles are also added by the endless belt in these cases in addition to a solid 
lubricant, and the volume-resistivity value is set to 109-1 01 5ohm.cm, 109-1014ohm.cm, or 1013- 
1016ohm.cm. 

[0019] The endless belt concerning this invention can be fabricated from the resin solution which added 
the solid lubricant to heat resistant resin, for example, polyimide, polyimidoamide, polybenzimidazole, 
and a polyamide. 

[0020] To the above-mentioned lubricant, fluororesin fine particles, for example, 
polytetrafluoroethylene fine particles, Polyvinylidene fluoride fine particles, ethylene- 
tetrafluoroethylene copolymer fine particles, Tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer 
fine particles, Fluororesin fine particles, such as tetrafluoroethylene-hexafluoropropylene polymer fine 
particles, The carbon fluoride fine particles which combined the fluorine with fluorine elastomer fine 
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particles, fluororubber fine particles, a graphite, or graphite, Silicone resin fine particles, silicone rubber 
fine particles, silicone elastomer fine particles, A kind of a silica, an alumina, titanium oxide, and the 
inorganic fine particles of a magnesium oxide or two sorts or more can be used, and, as for the diameter 
of fine particles, it is desirable to set 0.01-5.0 micrometers to 0.1-1.0 micrometers preferably for 
homogeneity distribution. It is the range which does not check lubricity, and in order to raise 
dispersibility, it is also possible to perform surface treatment, polymer-graft processing, or addition of a 
dispersant. 

[0021] The addition of the above-mentioned lubricant is made into 0.5 - 5 % of the weight to the resin of 
a resin solution. It is because coefficient of friction will become 0.05 or less and it will become difficult 
to be easy to produce BIBIRI and a slip between an endless belt and a drive roll, and to set coefficient of 
friction or less to 0.2 at less than 0.1 % of the weight, if 5 % of the weight is exceeded. 
[0022] In shaping of the endless belt concerning this invention, for example, the centrifugal molding 
approach which applies a lubricant addition resin solution to the inside of rotation cylinder metal mold, 
carries out centrifugal molding of this to homogeneity thickness, and subsequently carries out 
desiccation solidification, The spreading approach which applies a lubricant addition resin solution to 
the inside of cylinder metal mold, supports this perpendicularly, is made to carry out fall transit of the 
core metal mold, spreads the coating liquid of an inside in homogeneity thickness, and subsequently 
carries out desiccation solidification, A lubricant addition resin solution is applied to the external surface 
of core metal mold, and the spreading approach which spreads coating liquid in homogeneity thickness 
through this, and subsequently carries out desiccation solidification can be used for outside metal mold. 
If needed, mold release processing of the metal mold can be carried out, or degassing processing can 
also be performed by the forming process. In these fabricating methods, the surface smoothness of metal 
mold or a core is made to set the surface roughness of the inside-and-outside side of an endless belt to 5 
micrometers or less. 

[0023] Thus, a high elasticity layer, a mold release layer, an oilproof layer or a wear-resistant layer, for 
example, a silicone rubber layer, a fluororubber layer, or a fluororesin layer can also be added to the 
external surface of the fabricated film tubular object. 

[0024] The endless belt concerning this invention is made into the product made of polyimide resin 
which distributed lubricant fine particles and electric conduction fine particles, and can be fabricated 
from the polyamide acid solution which distributed especially polytetrafluoroethylene fine particles and 
carbon. This fine-particles distribution polyamide acid solution makes a solvent distribute lubricant fine 
particles and electric conduction fine particles by the ball mill or ultrasonic churning. How to make the 
abbreviation equimolar of tetracarboxylic dianhydride or its derivative, and diamine react in said 
solvent, and compound a polyamide acid solution, Make a solvent distribute electric conduction fine 
particles by the ball mill or ultrasonic churning, make the abbreviation equimolar of tetracarboxylic 
dianhydride or its derivative, and diamine react in said solvent, and a polyamide acid solution is 
obtained. The polyamide acid solution compounded with the approach of making this polyamide acid 
solution distributing lubricant, and the conventional method can be made to be able to distribute 
lubricant and electric conduction fine particles with a planetary mixer, a bead mill, 3 rolls, etc., and it 
can obtain by an approach etc. 

[0025] In order to fabricate the film tubular object made of this polyimide resin, while the above- 
mentioned fine-particles distribution polyamide acid solution is applied to the inside of rotation cylinder 
metal mold, and carrying out centrifugal molding of this to homogeneity thickness, heating subsequently 
and carrying out imide inversion of the polyamide acid, the approach of removing a solvent can be used. 
In this case, it is desirable to use the two-step heating method for carrying out evaporation removal of 
about 80-180-degree C the ring-closure water and the solvent which are comparatively generated with 
imide inversion at low temperature, carrying out a temperature up subsequently to 250-400 degrees C, 
and completing imide inversion. 

[0026] As the above-mentioned conductive fine particles, metal fine particles (for example, aluminum, 
nickel), half-conductivity fine-particles (for example, gold oxide group compound [, such as tin oxide, ], 
potassium titanate) electric conduction polymer (for example, poly aniline) fine particles, etc. can be 
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used outside carbon black, such as KETCHIEN black and acetylene black. 

[0027] The above-mentioned rib can be prepared by fixing the strip of films, such as heat resistant resin, 
such as a heat-resistant-resin film, for example, the above-mentioned polyimide etc., a polycarbonate 
with a melting point of 200 degrees C or more, and polyethylene terephthalate, with adhesives, and can 
use a pressure sensitive adhesive doudle coated tape, a heat-resistant elastomer, pot melt adhesives, hot 
setting adhesive, a binder, etc. for adhesives. In order to prepare the above-mentioned rib, it is also 
possible to establish the slot for rib formation in shaping metal mold, and to prepare a rib in shaping of 
an endless belt and coincidence. 
[0028] 

[Example] [Example 1] So that it may become 4 % of the weight to the polyimide 100 which is going to 
compound dry carbon black to a N-methyl-2-pyrrolidone Moreover, tetrafluoroethylene-perfluoroalkyl 
vinyl ether copolymer fine particles (mean particle diameter of 5 micrometers) are added, respectively 
so that it may similarly become 1% of the weight. Agitating [ dissolved so that it might become 
dispersion liquid which were able to be mixed with the ball mill in room temperature x 6 hours with 
20% of concentration about the equimolar of a pyromellitic acid anhydride and 4 and 4'-JIAMINOBI 
phenyl ether, and ] at a room temperature in nitrogen-gas-atmosphere mind for 4 hours, the 
polymerization reaction was carried out and the 2000poise polyamide acid solution was obtained. This 
polyamide acid solution is applied to the inner skin of cylinder metal mold with a bore [ of 300mm ], 
and a die length of 500mm by the dispenser at about 400 micrometers in thickness. After making it 
rotate for 10 minutes by 1500rpm and considering as the expansion film of homogeneity thickness, 60- 
degree C hot blast is sprayed for 30 minutes from the outside of metal mold, making it rotate by 250rpm. 
Subsequently, after heating in 150 degree-Cx 60 minutes, a temperature up is carried out to 300 degrees 
C by the heating rate of 2 degrees C / min. This temperature was held for 30 minutes and removal of a 
solvent, removal of dehydration ring closure water, and imide inversion were performed, and after ****, 
it cooled even to the room temperature, and released from mold from metal mold, width both ends were 
trimmed, and the with the thickness of 60 micrometers and an inside coefficient of friction of 0.2 or less 
endless belt was obtained. The endless belt which that of ** pastes up a polyurethane rubber strip 
(degree of hardness of 50 degrees) with a width [ of 4mm ] x thickness of 1.5mm with a pressure 
sensitive adhesive doudle coated tape on the both ends of the inner skin of an endless belt, and requires 
it for this invention to them was created. 

[0029] After including in the anchorage device of the structure which showed this endless belt with a rib 
to drawing 1 and rotating an endless belt by part for 2m/in rate for 200 hours, the image with a good 
place which performed the **** trial of 100 sheets was obtained. When the belt thickness after a **** 
trial was measured, the thickness of the time of a parenchyma top was held. Moreover, exfoliation of a 
rib or generating of fracture and breakdown bending in a belt width edge were not seen at all. 
[0030] [Example 2] Agitating [ dissolved 3, 3 ! , 4, and the 4 ! -biphenyl tetracarboxylic dianhydride and p- 
phenylene diamine of equimolar so that it might become 20 % of the weight of concentration at a N- 
methyl-2-pyrrolidone, and ] at a room temperature in nitrogen-gas-atmosphere mind for 4 hours, the 
polymerization reaction was carried out and the polyamide acid solution with a viscosity of 2000poise 
was obtained. Carbon black was added, respectively so that it might become 2 % of the weight to 
polyimide, and it scoured with 3 rolls, and homogeneity was distributed so that it might become 2 % of 
the weight to polyimide at this polyamide acid solution about polytetrafluoroethylene fine particles (4.1 
micrometers of mean diameters). The endless belt with a thickness of 55 micrometers was obtained like 
the example 1 using this polyamide acid solution, and the endless belt which pastes up a polyurethane 
rubber strip with a pressure sensitive adhesive doudle coated tape further, and is applied to this invention 
was created. 

[003 1] When the image with a good place which performed the **** trial of 100 sheets after 200-hour 
rotation like the example 1 was obtained and the belt thickness after a **** trial was measured about 
this example article, the thickness of the time of a parenchyma top was held, and exfoliation of a rib or 
generating of fracture and breakdown bending in a belt width edge were not seen at all. 
[0032] [Example 3] To the example 2, it replaced with 2% of the weight of addition of 
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polytetrafluoroethylene fine particles, and silicon powder (mean particle diameter of 3 micrometers) was 
made the same as an example 2 except having added so that it might become 2.5 % of the weight. When 
the image with a good place which performed the **** trial of 100 sheets after 200-hour rotation like 
[ article / this / example ] the example 1 was obtained and the belt thickness after a **** trial was 
measured, the thickness of the time of a parenchyma top was held, and exfoliation of a rib or generating 
of fracture and breakdown bending in a belt width edge were not seen at all. 

[0033] [Example 1 of a comparison] It was presupposed except having omitted addition of lubricant to 
the example 1 that it is the same as an example 1. Coefficient of friction of an endless-belt inside was 
over 0.2. The float which generating of wear powder is seen about this example article of a comparison 
when it is made to rotate like an example 1 for 200 hours, image turbulence is seen when the **** trial 
of 100 more sheets is performed, and is equivalent to initial exfoliation of a rib was accepted. 
[0034] [Example 2 of a comparison] The addition of polytetrafluoroethylene fine particles was made the 
same as an example 2 to the example 2 except having made it become 5.5 % of the weight. Coefficient 
of friction of an endless-belt inside was 0.05 or less. Although there was no generating of wear powder 
when the **** trial of 100 sheets was performed after 200-hour rotation like [ article / this / example ] 
the example 1, the slip arose frequently and the satisfactory image was not obtained. 
[0035] 

[Effect of the Invention] When the rib which prepared approach migration of the endless belt resulting 
from the imbalanced tension of a tension roll in the endless belt in the belt-type electrophotography 
recording apparatus is prevented as a stopper according to this invention, Change the friction property of 
an endless belt, and abrasion resistance, and the approach migration force of acting on a rib is made 
small enough. And since it enables it to hold the thickness of an endless belt enough in the original state 
so that the breakdown bending deformation of the belt edge by the approach migration force can be 
eliminated, stability can be made to drive without an endless belt's approach migration of a belt type 
electrophotography recording apparatus. Therefore, the complicated sensor-controlling mechanism for 
preventing approach migration becomes unnecessary, and cheap-izing of equipment and improvement in 
dependability can be aimed at. 



[Translation done.] 
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